Complete mitochondrial DNA sequence of the ark shell Scapharca broughtonii: an ultra-large metazoan mitochondrial genome.
The complete mitochondrial (mt) genome of the ark shell Scapharca broughtonii was determined using long PCR and a genome walking sequencing strategy with genus-specific primers. The S. broughtonii mt genome (GenBank accession number AB729113) contained 12 protein-coding genes (the atp8 gene is missing, as in most bivalves), 2 ribosomal RNA genes, and 42 transfer tRNA genes, in a length of 46,985 nucleotides for the size of mtDNA with only one copy of the heteroplasmic tandem repeat (HTR) unit. Moreover the S. broughtonii mt genome shows size variation; these genomes ranged in size from about 47 kb to about 50 kb because of variation in the number of repeat sequences in the non-coding region. The mt-genome of S. broughtonii is, to date, the longest reported metazoan mtDNA sequence. Sequence duplication in non-coding region and the formation of HTR arrays were two of the factors responsible for the ultra-large size of this mt genome. All the tRNA genes were found within the S. broughtonii mt genome, unlike the other bivalves usually lacking one or more tRNA genes. Twelve additional specimens were used to analyze the patterns of tandem repeat arrays by PCR amplification and agarose electrophoresis. Each of the 12 specimens displayed extensive heteroplasmy and had 8-10 length variants. The motifs of the HTR arrays are about 353-362 bp and the number of repeats ranges from 1 to 11.